Introduction
The aim of this paper is to investigate in a cylindrical domain two problems for the equation
where A denotes an arbitrary parameter, under limit conditions determining the function u(x,t), x = (x 1 ,...,x ), r} , in and its derivative ^r on distinct portions of the boundary of the domain in question and under a condition of non-local type.
Limit conditions for the equation (1.1) in the case n = 2 were studied in [2] .
The form of the operator (L makes it possible to reduce the limit problem for equation (1.1) to the determination of a function u = u(x,t) which satisfies the imposed limit conditions and of the function f(x) which i6 the right-hand side of equation
The problem of uniqueness and stability of the irvoatigated problem, belonging to the so-called inverse problems, was discussed in paper [1] .
-777 -An extensive literature concerning limit problems for differential equations of third order can be found in [4].
Statement of the problems
Let ft denote a bounded domain of the space E n , whose boundary is the surface r , while H^ is an (n+1)-dimensional cylinder a *(0,T), where T is a fixed positive number. 
Problem II.
Determine a function u that is in Hq, a solution the equation (1.1) and satisfies the conditions:
The functions f 1 , f 2> f^, g 1 , g 2 are given on the boundary of the domain H^, while g^ denotes a function given on the intersection of the domain H^, with the plane t = t Q , where t Q is an arbitrarily fixed number from the interval (0,T). Definition 1.
We shall call solution (regular) of problems I, II a function u that satisfies at any point of the domain H T the equation (1.1) and, moreover, fulfils the conditions:
2° the derivative as function of the variables (x,t) is continuous for xefi and t = 0, 3° u(x,t) satisfies the conditions (2.2), (2.3) respectively at any point, where the data of the problem in question are defined.
3. Discussion of the problems Lemma.
If the function u(x,t), being a solution of the equation Lu = 0, satisfies on the lateral surface of a cylindrical domain the homogeneous condition = -u(x).
satisfies also, by assumption, the boundary condition In order to solve the problem (3.5) we shall introduce the auxiliary function <j > defined by the formula au-jix.t) (3.7) (x,t) = at and examine the auxiliary problem, i.e. the first Fourier problem for the heat equation in the domain r n g2 The function u 1 defined by formula (3.10) is the unique solution of problem (3.5).
Let us now consider the problem (3.6). We represent the solution u 2 (x,t) of this problem in the form (see (2.1))
By (a 2 ), (b 2 ), (c 2 ), the function v 2 (x,t), being a solution of the heat equation in Hj, ought to satisfy on the portions of the boundary of this domain the following conditions! The existenae and the uniqueness of such a problem can be proved in a similar manner as in [2] . -783 -
Proof.
Introduce the auxiliary function iv(x,t) defined by the formula Wx.t) = att i* ,t) (see (3.7)) and consider the auxiliary problem, i.e. the first Fourier problem where H»(x,t) denotes the solution of problem (3.14).
